Introduction {#Sec1}
============

Fibromyalgia (FM) is a common chronic pain condition, characterized by generalized pain, stiffness, fatigue, disturbed sleep, psychological distress, and impaired cognitive function \[[@CR1], [@CR2]\]. The cause of and pathologic mechanisms underlying FM are unknown, but FM may lead to disability and reduced quality of life \[[@CR3]\].

Increasingly, FM is considered as a combination of physical, psychological, and social disabilities, the biopsychosocial model \[[@CR4], [@CR5]\]. In this model, physical treatment is combined with psychological, behavioral, and/or educational interventions \[[@CR6]\]. The studies that have systematically compared monotherapies with treatment combinations that include both physical and psychosocial components have fairly consistently shown that for chronic pain combined treatments result in better outcomes than single therapies \[[@CR7]\]. Rossy et al. concluded in their meta-analysis that the optimal intervention for FM would include exercise and cognitive-behavioral therapy \[[@CR8]\]. A number of studies have investigated the effect of multimodal or multidisciplinary therapy for FM, but the systematic reviews performed in this area concluded that the evidence is scarce because of few studies, the low quality of the studies, and the varying elements of the therapy \[[@CR9]--[@CR11]\]. Besides, the drop-out rates in the studies are generally high \[[@CR12]--[@CR17]\], suggesting that the treatment was not individualized. Another concern is that the majority of the studies did not include long-term follow-up assessments and if they did, that positive outcomes largely disappear in the long-term \[[@CR11]\].

Notwithstanding these weaknesses in evidence, multidisciplinary interventions are increasingly applied in the care for patients with FM, even though the costs of the programs are substantial. So methodologically rigorous studies focused on the needs of the patients and the maintenance of the treatment effects in the longer term are needed.

We developed a multidisciplinary intervention which is, especially through the aftercare meetings, aiming at internalization of the learned skills and maintenance of the expected treatment effects. The program tries to link-up with the individual needs of the patients. Before the effectiveness and cost-effectiveness of this multidisciplinary intervention with aftercare meetings could be examined in a randomized controlled trial (RCT), the present study was performed to get an impression about the feasibility of the multidisciplinary intervention in terms of attendance and drop-out rates, as well as about the level of efficacy and sustainability that could be expected.

Materials and methods {#Sec2}
=====================

Data collection {#Sec3}
---------------

Subjects were patients with a diagnosis of FM from the Maastricht University Hospital and recruited between January 2002 and June 2003. After diagnosis, the rheumatologist referred them to a specialized rheumatology nurse. The nurse informed the patients about the multidisciplinary program and asked for motivation to participate and change. Patients had to be between 18 and 65 years of age. Exclusion criteria were illiteracy, pregnancy, involvement in any litigation concerning disability income, specific medical disorders, and diseases making immediate medical treatment necessary or preventing subjects performing physical exercise, and severe psychopathology that would make the patient unable to participate in a group format.

Subjects were assessed nine times: at the start of the program; 1 and 2 months after the start; immediately upon completion of the 12-week program; and 1, 2, 3, 5, and 9 months after completion.

Intervention {#Sec4}
------------

The patients followed a 12-week multidisciplinary intervention, which took place in a part-time daycare setting, so that patients could continue their daily activities such as working, studying, or caring for their children. The program included three mornings a week, two sessions of 1.5 h per morning, and took place in groups of eight to nine patients. During 9-months follow-up, the participants took part in five aftercare meetings which took place in decreasing frequency: the first one was scheduled 4 weeks after the 12-week program, the following ones 6, 8, 10, and 12 weeks later.

To anticipate the seeking of extra support in the traditional medical care and to link-up with the personal needs, individual treatment options were included in the program (an individual course of maximal 7 h with one of the different therapists). No physician was involved in the program to prevent the medicalization of FM.

During the 12 weeks, a multidisciplinary team offered a program of sociotherapy, physical therapy, psychotherapy, and creative arts therapy. Sociotherapy (two times a week) was aiming at education (based on transactional analysis \[[@CR18]--[@CR20]\], formulating and evaluating learning goals, training social skills, and making contact with fellow patients. Physiotherapy (two times a week) was focussed at improvement of physical condition (based on graded activity and time-contingent instead of pain-contingent) by fitness exercises and at learning to enjoy exercise. Besides, different forms of relaxation and exercises focusing on alternative patterns of movement were practiced in order to improve awareness and reduce muscle tone during daily activities, and ergonomical advises were given. During the psychotherapy sessions (once a week), general information was presented about FM and the influence of stress on the development and maintenance of the complaints. In these sessions, methods of core qualities \[[@CR21]\], rational emotive therapy \[[@CR22]--[@CR25]\], and transactional analysis \[[@CR18]--[@CR20]\] were used. Creative arts therapy (once a week) was used to support the consciousness-raising process.

The intervention was aiming at teaching patients skills necessary to deal with pain and disability, and building confidence so that they could successfully use these skills in their daily lives. The trained skills include social and coping skills, problem solving strategies, behavioral goal setting, adjustment of activities of daily living, and keeping a balance between activity and rest. In the program, self management was explicitly promoted. Patients were encouraged to bear responsibility for their lives and not to victimize themselves. During the treatment, patients were confronted with their pain experience and were focused on their own (problematic) situations. Because of that, they may become more aware of personal difficulties and complaints for which they required counseling. The strength and uniqueness of our intervention is the integration of the general principles in the four therapy methods and the unremitting inter-relationship between these therapy methods.

It is also unique that during the entire program, it was tried to make links with home and job situations in an attempt to stimulate behavioral changes. The five aftercare meetings which were aiming at internalizing learned skills were introduced as a relapse prevention. Furthermore, efforts were made to encourage patients to continue to exercise together, e.g. to visit a fitness center at the end of the program. Besides efforts aiming at internalization, explicit attention was paid to motivate the participants to attend the program.

Outcome measures {#Sec5}
----------------

**Feasibility** Feasibility was assessed using the following parameters: drop-out rate (%), attendance rate (%), and patient and therapist satisfaction (report marks on a 10 points scale).

**Functional status** The Fibromyalgia Impact Questionnaire (FIQ), a 10-item self-administered instrument, was used to assess the functional status \[[@CR26]\]. The first item focuses primarily on the patient's ability to do large muscle tasks. The next two items represents the number of days in the past week patients felt good and the number of days they missed work. The last seven items---ability to do work, pain, fatigue, morning tiredness, stiffness, anxiety, and depression---are all measured by a visual analog scale (VAS) \[[@CR26]\]. All items of the FIQ were standardized on a scale ranging from 0 to 10 with 10 indicating greater impairment \[[@CR26]\]. Besides this, a total FIQ score was calculated by adding up the first and the last seven items (range 0--80) \[[@CR27]\].

**Quality of life** The EuroQol-5D (EQ-5D) is a self-administered, generic instrument that incorporates descriptions and valuations of health states \[[@CR28]\]. It consists of five items measuring mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has three levels of severity, generating a total of 243 theoretically possible health states. The different combinations of responses to the five items are weighted to produce a single index. Following the original work based on a UK-population \[[@CR29]\], health states were converted to an EQ-5D index score with weights derived from time trade off measurements based on a representative sample of the general population from the Netherlands \[[@CR30]\]. The possible states are valued between −0.33 (worst possible state) and 1 (best possible state) \[[@CR30]\]. Another part of the EQ is a VAS, on which the patient rates his current health state with endpoints of 100 ('best imaginable health state') at the top and 0 ('worst imaginable health state') at the bottom \[[@CR28]\].

Statistical analysis {#Sec6}
--------------------

**Feasibility** Percentages and standard deviations were computed for attendance and drop-out rates. Means and standard deviations were calculated regarding the patient and therapist satisfaction.

**Efficacy** A linear mixed effect model with a random intercept (to integrate the variance due to baseline differences between patients) and a random slope (to integrate the variance due to differences in response over time) was used to investigate the longitudinal response of the multidisciplinary program \[[@CR31]\]. Linear mixed models use all available longitudinal data while adjusting for within-patient correlation. So, patients with incomplete data could be included in this analysis. Since a group effect was anticipated (the intervention took place in groups), we introduced group as a separate level in the linear mixed effect model. Estimated marginal means were calculated for *t*~1~ (baseline), *t*~4~ (immediately after completion), and for *t*~9~ (9 months after completion). Because of multiple testing for the estimated marginal means, a significance level of *p* \< 0.01 was applied. In order to assess the magnitude of change, effect sizes (ES) were calculated defined as the change score divided by the baseline SD \[[@CR32]\]. For the analysis of the data, SPSS version 11.5 was used \[[@CR33]\].

Results {#Sec7}
=======

Of all 105 patients who had started with the intervention, five patients stopped on the advice of the therapists: one patient could not function in a group, two patients experienced problems in their individual life preventing them from further participation, and two patients were diagnosed with psychiatric disorders. These five patients were not included in the subsequent analysis.

Most of the patients who completed the intervention were women, had a secondary education, and had a mean age of approximately 44 years old (Table [1](#Tab1){ref-type="table"}). A large proportion of the patients who started with the program had a recent diagnosis of FM: 50% started the program within 6 months after diagnosis, 25% were diagnosed between 6 and 12 months before the start, and only 25% of the patients were diagnosed more than 12 months before the start of therapy. Fifty-one percent of the patients indicated to have a paid job. Table 1Patient characteristics (*n* = 100)CharacteristicSex (%) Female94 (94.0) Male6 (6.0)Age (years) Mean (SD)44.2 (9.1) Range19--65Time between diagnosis and start program (months) Mean (SD)18.4 (28.3) Median6.5 Range1--156Level of education (%) Low31 (31.0) Middle54 (54.0) High14 (14.0) Missing1 (1.0)Paid job (%) Yes51 (51.0) No47 (47.0) Missing2 (2.0)

Feasibility {#Sec8}
-----------

The attendance rate was very high: 97.8% for the 12 weeks program and 97.4% for the 12-week program including the five aftercare meetings (Table [2](#Tab2){ref-type="table"}). Patients and therapists were generally satisfied with the intervention. They awarded high scores for the entire program, the group atmosphere, and the organization of the program. More than 90% of the patients considered the program meeting their expectations and 98% of the patients would recommend the program to someone else (Table [2](#Tab2){ref-type="table"}). No adverse effects were reported. Table 2Feasibility (*n* = 100) Patients (*n* = 100)Therapist (*n* = 5)Mean (SD)Mean (SD)Attendance (%) 12-week program97.8 % (3.3) 12-week program + 5 post-treatment care meetings97.4 % (3.3)Satisfaction (on a VAS with 1 and 10 as extremes) Entire program8.2 (0.88)8.2 (0.45) Information before the start of the program7.0 (1.13)6.8 (0.45) Information during the program7.8 (0.74)7.8 (0.76) Accommodation7.3 (1.37)8.1 (0.55) Atmosphere group8.4 (1.17)8.2 (0.45) Organization program8.3 (1.01)8.0 (0.71) Meeting expectations (yes/no): % yes90.5%100% Recommend the program to someone else (yes/no): % yes98.0%100%

Efficacy {#Sec9}
--------

A significant longitudinal effect concerning *t*~1~--*t*~9~ was found for all outcomes measures. Table [3](#Tab3){ref-type="table"} shows the estimated marginal means (EMMs) for the different components of the FIQ at baseline (*t*~1~), immediately after the completion of the 12-week program (*t*~4~), and 9 months after completion (*t*~9~). At the end of the 12-week program (*t*~4~), the EMMs of all items of the FIQ, except the number of missed days at work and stiffness, had significantly improved. One year after start of the program, or 9 months after completion of the program, the improvement obtained at *t*~4~ had sustained or increased for almost all items. Across all FIQ items, the average effect size was 0.46 at *t*~4~ and 0.51 at *t*~9~. Large effect sizes were found for 'number of days felt good' and 'fatigue' (0.79 at *t*~9~). The smallest effect sizes were found for 'number of missed days at work' and 'stiffness' (0.19 at *t*~9~). With regard to the EQ-5D, both the index and the VAS showed a significant improvement at *t*~4~ that not only sustained but further increased upon completion of the 12-week program. The effect sizes for the EQ-5D were moderate (0.49 for the index and 0.69 for the VAS at *t*~9~). Table 3Estimated marginal means and effect sizes for baseline, the end of the 12-week program and 9 months after completion with baseline as reference category BaselineAt the end of the 12-week program9months after completion of the 12 week programMeanSEMeanSEESMeanSEESFIQ Physical function4.80.24.3\*\*0.20.324.2\*0.30.43 Feel good7.00.35.5\*\*0.30.665.2\*\*0.50.79 Work missed4.00.54.70.50.203.00.50.19 Job ability7.10.36.0\*\*0.30.446.1\*0.30.46 Pain6.90.26.2\*0.20.396.30.30.44 Fatigue7.90.26.9\*\*0.20.626.9\*0.40.78 Morning tired7.40.26.6\*\*0.20.396.6\*0.30.54 Stiffness6.70.26.40.20.246.50.30.19 Anxiety5.20.34.3\*0.30.334.10.50.36 Depression4.40.33.6\*\*0.30.303.5\*\*0.30.29 Total50.71.343.5\*\*1.50.6643.1\*2.70.65EQ-5D Index0.400.030.51\*\*0.030.400.55\*\*0.030.49 VAS46.81.855.5\*\*1.90.5457.3\*\*2.00.69The items on the FIQ have been standardized and range from 0--10. The range of FIQ total is 0--80. Higher score values indicate worse health status.\**p* ≤ 0.01; \*\**p* ≤ 0.001

Discussion {#Sec10}
==========

We concluded that our 12-week multidisciplinary part-time daycare intervention with aftercare meetings was feasible and that the program seems to have a positive effect on functional status and quality of life. Furthermore, there is an indication that the improvement sustains after the completion of the 12-week program.

A low attrition rate and a high compliance suggest that the patients considered the program useful and are an indication that the program meets their expectations, and is not too intensive. As such, attrition rate and compliance reflect feasibility. The drop-out rate during the program was 4.8%, which is substantially lower than the average drop-out rate in studies with similar interventions and/or patients. Busch et al. found in their systematic review about exercise and FM attrition rates varying from 12.5% (range 9% to 16%) in flexibility groups and 14.6% (SD 11.8%, range 0% to 40%) and 14.8% (SD 9.6%, range 0% to 27%) in mixed exercise interventions and multimodal interventions, respectively, to 27% (SD 18.9%, range 0% to 67%) in aerobic exercise interventions \[[@CR34]\]. A systematic review in chronic pain patients yielded a drop-out rate of 14% for cognitive behavior therapy \[[@CR35]\]. These reviews indicate that multimodal interventions has a lower attrition rate than exercise only interventions and that the attrition rate in our program is about the lowest in FM. The patients, who had not completed the multidisciplinary program, were all stopped on the advice of the therapists. Participants who completed the multidisciplinary program attended 97.4% of the sessions which is nearly complete attendance. This attendance rate outweighed comparable intervention programs importantly \[[@CR36]--[@CR38]\]. Our compliance rate reflects a combination of the positive experiences people had at the sessions, the perceived efficacy of the program throughout the intervention period, the benefit of the group dynamics, and commitment of the subjects to the project and themselves. As a consequence, patient satisfaction was rated as high. These findings together demonstrate the feasibility of the 12-week multidisciplinary part-time daycare intervention with five aftercare meetings for FM patients.

Although the design of this pilot study does not allow a formal evaluation of the efficacy of this intervention, a few remarkable findings should be discussed. First, improvement was measured on all domains of the FIQ and the EQ-5D suggesting that the effect of the multifaceted approach involves global health rather than specific domains such as pain or fatigue. The generally moderate treatment effects that we have found are comparable with treatment effects in pharmaceutical and non-pharmaceutical trials for FM \[[@CR8], [@CR39], [@CR40]\]. For the FIQ version (range 0--80) we used, the average change in total score was reported to be approximately 19% (9 points) in FM trials \[[@CR41]\]. We have found a change of 15%. For the EQ-5D, we found a clinically relevant improvement of 38% for the index score and 23% for the VAS. In contrast with other studies in FM patients, the majority of our patients were recently diagnosed. An early intervention in FM patients seems important, because intervening early in the course of a chronic pain condition may help prevent the vicious cycle of long-term physical and psychological suffering. Besides, maladaptive patterns of pain-coping and illness behaviors that might have ingrained after a long-lasting period of FM could make it more difficult to change behavior \[[@CR11]\]. However, we could not demonstrate that an early intervention had any influence on the response to our program. Second, and more important, the results of this pilot study strongly suggest that there is sustained improvement over time after completion of the 12-week treatment program, possibly also intensified by the aftercare meetings. As such, the results give an indication that the patients indeed have learned to deal with their disability (coping) and as a consequence experience a better quality of life, which was an important goal of this intervention. This sustained improvement (after completion of the 12-week program) encourages us in the idea that the observed advance is worth this moderately intensive treatment.

In the literature, we found only one related study which evaluated the feasibility of an inpatient aftercare week after a rehabilitation program \[[@CR42]\]. The scarcity of available evidence makes it difficult to recommend about an optimal number of aftercare meetings and about the optimal time interval. Expectedly, the intervals may become longer over time once the learned principles have been better incorporated.

Of course, the lack of a prognostically comparable control group limits the interpretation of efficacy importantly. Part of the measured effect is undoubtedly attributable to aspecific effects (regression towards the mean). Although most longitudinal studies with FM patients indicate an absence of spontaneous improvement in symptoms or remission in the natural course of FM \[[@CR43]--[@CR46]\], aspecific improvement that sustained for at least 9 months cannot entirely be excluded.

Theoretically, it is also possible that the group contact with "fellow patients" rather than the specific content of the program is responsible for the measured improvement. We will further investigate this possibility in the context of a RCT, which has been started based on the results of this feasibility study.

This RCT, which examines the effectiveness and cost-effectiveness of the multidisciplinary intervention with aftercare meetings, has an extra long follow-up period of 18 months. Primary outcome measures are social participation (including work), medical consumption, and quality of life.

Although the RCT will provide definitive answers, this study showed that a 12-week multidisciplinary intervention with aftercare meetings for FM is feasible and can lead to sustained improving of functional status and quality of life.
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